Abstract-The paper is dedicated to the issue of carbon market organization in Russia, which is especially important because of establishment in Russia goals for reducing greenhouse gas emissions and the intention to accede to the Paris Agreement on Climate Change. In paper authors review the situation with carbon markets in the world. Based on other countries experience, authors offer concrete, practical steps to Russian carbon market organization. Finally, authors provide an overview of the current situation with carbon market in Russia.
I. INTRODUCTION
Today about 100 countries, including China, the US, Germany, France, Brazil, India, South Africa, Belarus, Kazakhstan, Saudi Arabia, Canada, and many others, which accounted for 70% of global greenhouse gas emissions, have ratified the Paris climate agreement and it came into force. This agreement came to replace the Kyoto Protocol to the UNFCCC, which expires in 2020.
Paris Agreement stipulates obligations of the parties -the quantitative reduction of emissions that each party determines to achieve global temperature goals. In Russian Federation today the target is by 2020 to reduce greenhouse gases emissions to a level of no more than 75 per cent of these emissions in 1990, and by 2030 -no more than 75-70 per cent.
It is believed that one of the most efficient ways of meeting environmental goals in GHG emissions reduction is creation of regulatory market based on cap-and-trade system.
II. THE ROLE OF CARBON MARKETS
This idea of carbon markets was developed in journal contributions by [1, 2, 3] . To a large extent, it was used in the flexibility mechanisms of the Kyoto Protocol and trigged the introduction of the international carbon market. This can be explained by the fact that this mechanism is systemic, i.e., it forms a self-regulating market system characterized by dynamism, transparency, centralized coordination, the presence of established links between its elements, and, most importantly, freely tradable good (allowances). This determines its effectiveness in meeting the goals for GHG emissions reduction.
The fig. 1 shows GHG emission trading systems (ETS) which are in force to date, scheduled and under consideration. According to an analytical survey made by CCGS Company (Russia) ( Table 1) , 156 project applications were submitted with a CO 2 emission reduction potential of almost 400 million tons of CO 2 equivalent till 2012.
The ERUs of 74 of the projects were sold, which means that, taking into consideration the minimum price of 5 US dollars for 1 ERU (the actual price is estimated to be higher), about 1,1 billion US dollars was raised by Russian companies implementing investment projects, most of them energy saving. The most ERU's were sold from projects in oil industry/oilassociated gas (41% from all ERU's being sold) and from and projects connected with utilization of particularly harmful GHG, such as hydrofluorocarbon-23 and hexafluoride sulfur (about 30% of ERUs being sold).
We can say that JI implementation in Russia was a very positive result of Russia's participation in the Kyoto Protocol. This fact makes authors think, that Russian companies and decision makers will consider creating carbon market in Russia for the purpose of GHG emission reduction.
III. RESULTS AND DISCUSSION
In-country carbon market for countries with transition economy, including Russian Federation, can be introduced in several stages.
A. Preparatory stage of carbon market introduction:
-adoption of the necessary regulatory framework;
-approval by the authorized state body responsible for the functioning of the carbon market, including verification and acceptance reports from enterprises and maintaining the relevant register of GHG emissions; -inventory of GHG emissions based on the IPCC methodology, the international standard ISO 14064-1: 2006 on both the regional and company level; -all entities that consume energy resources provide reports of GHG emissions over the last three years and in the year chosen as the baseline (in Russia it is 1990) to the authorized state body, with verification being mandatory only for the largest companies emitting 1 mln. tons of CO 2 -eq. a year and more.
B. Basic stage of carbon market introduction:
-determination of carbon market participants and definition of the base line for each company in accordance with the possibility of system administration and country targets for GHG emission reduction; -to get allowances for the current year, a company shall submit to the authorized state body the following documents confirmed by an independent accredited organization: a report on GHG inventory, the technical passport of the core equipment, a program of GHG emissions reduction for the last 5 years, an action plan for the implementation of projects to reduce GHG emissions in the current year; -the authorized state body calculates quotas for the enterprise in the current year, taking into account the baseline, the country targets to reduce GHG emissions, the possibility of reducing GHG emissions due to the transition of the enterprise to the best available technology; -all the data collected from the companies are included in a state program of GHG emissions reduction in the calendar year that should correlate with the country climate target.
After the framework for the in-country carbon market has been created, it starts functioning, and the following options are available to participating companies: -output reduction, which is undesirable because it can be harmful to the economic health of enterprises; -payment of fines for exceeding CO 2 emissions limits; -access to the carbon market and purchase of carbon units from other companies at a market price; -access to the carbon market and co-financing of projects leading to the reduction of GHG emissions of other enterprises, followed by separation of the carbon units in proportion to the volume of investment; -implementation of projects leading to the reduction of GHG in the company independently or with the help of coother interested investors, followed by the sharing of the carbon units in proportion to the volume of investment.
The choice of a carbon strategy and a set of practical steps by a company in each individual case will be based on the criterion of achieving the desired emission reduction at a lower cost.
Today we can say that Russia is still on the preparatory stage of carbon market introduction and some actions are already taken: -Ministry of natural resources and environment has prepared and adopted recommendations on GHG emissions inventory, based on IPCC methodology, for companies and regions; -Seminars are organized by Ministry of natural resources and environment for regional decision makers about the methodology of regional GHG emission inventory; -In 2015 Ministry of natural resources and environment required 85 Russian regions to carry out voluntary GHG emissions inventory-as a result, only 20% followed this recommendation, but this experience may be useful for other regions, when inventory becomes obligatory; -in November 2016 Premier Minister of Russia enacted a law, in which a set of measures were approved, involving adjustments to the existing strategic documents and the preparation of new, defining the state policy in the field of climate change, as well as the development of the model of state regulation of greenhouse gas emissions in Russia.
IV. CONCLUSION
All these actions taken make authors believe that Russia is on the way to the carbon market implementation and will reach the climate goal and reduce GHG emissions by 25% to 2020 from the level of 1990 and by 25%-30% to 2030 from the level of 1990, as it was stated in the international discussion of Paris Agreement on Climate Change.
